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About Me
• PhD (Computer Science) 

University of Warwick 2011-2014
Supervisor(s): Professor Nasir Rajpoot and Dr John Clarkson

• Research Fellow 
University of Warwick 2014 – 2017

• Postdoctoral Fellow
The Institute of Cancer Research 2017 – 2019

• Assistant Professor
Computer Science, University of Warwick 2019 -

• Research Interests
Computational Pathology
Multi-Channel and Multi-Model Image Analysis
Deep Learning and Pattern Recognition
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Course Outline

• Introduction To Python.

• Introduction To Descriptive And Predictive Techniques. 

• Data Visualisation And Reporting Techniques.

• Probability And Bayes Theorem

• Sampling From Univariate Distributions. 

• Concepts Of Multivariate Analysis. 

• Linear Regression. 

• Application Of Data Analysis Requirements In Work.

• Appreciate Of Limitations Of Traditional Analysis.

warwick.ac.uk/searaza

Introduction

http://warwick.ac.uk/searaza


DA-STATS

Topic 01: Introduction to Python

Shan E Ahmed Raza

Department of Computer Science 

University of Warwick

shan.raza@warwick.ac.uk

mailto:shan.raza@warwick.ac.uk


DA-STATS - Topic02 - Introduction to Python 6

Introduction to Python

• Python is an interpreted, interactive and object-oriented 
language

• C/C++/Java libraries but find the usual write, compile, test, 
re-compile cycle is too slow

• Extensible

• very-high-level language

• statement grouping done by indentation

• Supports all Operating Systems
Windows, Mac and Unix

https://docs.python.org/3/download.html

https://docs.python.org/3/download.html
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Python - installation

https://www.python.org/

https://www.python.org/
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Anaconda - installation

https://www.anaconda.com/

https://www.anaconda.com/
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pypi – pip install

https://pypi.org/project/numpy/

https://pypi.org/project/numpy/
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Editors/IDE

PyCharm
Visual Studio
Spyder
.
.
.
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Jupyter Notebooks
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Python Version

Type python in terminal or command prompt
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Basic Syntax

• Python looks like many other modern programming languages such as C, 
Java, PHP and Perl.

• There are no semi-colons at the end of lines.

• the operators +, -, * and / work just like in most other languages

• parentheses “(())” & Indentation can be used for grouping

• Comments in Python start with the hash character, #, and extend to the 
end of the physical line.

https://github.com/shaneahmed/StatswithPython/blob/main/Introduction%20to%20Python.ipynb

https://github.com/shaneahmed/StatswithPython/blob/main/Introduction%20to%20Python.ipynb
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Using Python as a Calculator

Python interpreter acts as a simple calculator

you can type an expression at it and it will write the 
value.
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Using Python as a Calculator

• Division always returns a floating-point number

• Floor division using the operator “//” discards the 
fractional part

• The “%” operator returns the remainder of the 
division

• For power calculations use the “**” operator
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Variables

• The equal sign (=) is used to assign a value to a variable. 

• If a variable is not “defined” (assigned a value), trying to 
use it will give you an error

• You can use python as a desk calculator.
In interactive mode, the last printed expression is assigned to 
the variable _
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Basic Objects and Structures - Numbers

• Integer
-3, -2, -1, 0, 1,2,3, ….

• Float
Decimal numbers 

• Bool
Boolean True or False (1 or 0)

• Complex
a + bi, a is called the real part, and b is called the imaginary part.

abstract quantities that can result in physically meaningful 
solutions
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Basic Objects and Structures – Container 
Objects

Container Delimited by

Strings “”

Lists []

Tuples ()

Set {}

Dictionary {‘key’: value}
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Strings

• Enclosed in single quotes ('...') or double quotes ("...") 
with the same result

• use \ to escape the single quote or especial characters 
“\n”

‘What’s new in python?’ will generate an error
‘What\’s new in python?’

• python can combine multiple strings 
"python can " "combine " "multiple" 

"strings" 
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Strings
• String literals can span multiple lines. 

Another way is using triple-quotes: 
"""..."""

• Integers can be combined with strings 
to display multiple characters

• String literals prefixed with 'f' or 'F' 
are commonly called “f-strings” which 
is short for formatted string literals.

Better Readability
Concise
Less prone to error
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Indexing Strings

• Strings can be indexed 
(subscripted), with the first 
character having index 0

• Indices may also be negative 
numbers
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Indexing Strings

• In addition to indexing, slicing is also 
supported

slicing allows you to obtain substring

• Slice indices have useful defaults 
an omitted first index defaults to zero, 

an omitted second index defaults to the size of 
the string being sliced
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Indexing Errors

• Attempting to use an index that is too large will result in an 
error

However, out of range slice indexes are handled gracefully when 
used for slicing
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Strings are immutable

• Python strings cannot be changed — they are immutable
Therefore, assigning to an indexed position in the string results in an 
error
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List

• Lists can be written as a list of 
comma-separated values (items) 
between square brackets

• Lists might contain items of 
different types, but usually the 
items all have the same type
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List

• Like strings (and all other built-in 
sequence types), lists can be 
indexed and sliced

• Unlike strings, which are 
immutable, lists are a mutable type

it is possible to change their content
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List

• You can also add new items at the 
end of the list, by using the 
append() method

• It is possible to nest lists
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Tuples

• Tuples Like a list but immutable. 

• Makes your code safer in protecting data 
that does not need to be changed. 

• This also means that tuples are very 
efficient with regards to memory 
consumption and runtime.

• Tuples are immutable
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Set

• A mathematical set 
can be used to filter out duplicates in lists 

check for membership.
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Set Operations

• Intersection

• Union

• Difference
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Dictionary

• a mutable set of key -> value pairs maintained in memory
{‘key1’: value1, ‘key2’: value2, …}

• allows you to access the items using the indexing syntax 
and a key 
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Dictionary

• You can get a list of keys or a list of values
even as a tuple
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Loops and Iterations – For Loop

• A basic for loop looks like this



DA-STATS - Topic02 - Introduction to Python 34

While Loop

• The while loop executes as long as the condition 
(here: a < 10) remains true.



DA-STATS - Topic02 - Introduction to Python 35

Iterators

• Behind the scenes, the for statement calls `iter()` on 
the container object. 

• The method `next()` accesses elements in the 
container one at a time. 

• When there are no more elements, `next()` raises 
a `StopIteration` 
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if statement

if raining

do not water

else

do water
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Functions

• Function definitions in Python are very simple.
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Functions

• Functions can have many parameters and default values
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Functions

• Functions can have many parameters and default values
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